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-1 - The only thermoplastic polymer based on natural resources which can be produced with 22 a capacity of over 140,000 tons per year is PLA. Because of this and because of its 23
properties it is one of the most promising biopolymers [5] . The low emission of 24
ACCEPTED MANUSCRIPT
-4 -greenhouse gases and the low amount of energy used for PLA production are also 1 interesting factors [6] . Only its high price (1.80 -4.00 Euro/kg) compared to the price of 2 petrochemical thermoplasts lowers its competitiveness [5] . But a decrease of the price is 3 expected with increasing demand and increasing R&D achievements in the next years 4
PLA is a thermoplast which can either be synthesised by condensation of lactic acid or 6 ring opening polymerisation of lactide which is the diester of lactic acid. Lactic acid is a 7 chiral organic acid which mainly occurs in the L-form. It is produced by fermentation of 8 dextrose which itself is gained from annually renewable resources like corn [8] . 9
Mohanty et al. strain is 6.6 %. Bundle width mean value is 31 µm [20] . 24 Reinforcement Fibre / Cordenka 2 Cordenka 700 rayon fibres (company: Cordenka, Obernburg, Germany) was used as 3 reinforcement for the different composites. Fibres out of yarn type RT700 1840/1000 4 were used. In this connection RT700 specifies the type, 1840 the polyfil fineness in dtex 5
and 1000 the number of fibres in the yarn [21] . 6
According to Ganster and Fink fineness of Cordenka fibre is 0.18 tex, strength is 56±4 7 cN/tex (833 N/mm²), elongation is 13±2 %, and Young´s modulus is 1300 cN/tex (20 8 GPa) [14] . 800 g/m². According to NatureWorks PLA Polymer 6202D data sheet these webs were 21 dried for 4 hours at 80°C before they were pressed with a hydraulic press by the 22 company Rucks Maschinenbau GmbH, Glauchau, Germany (type: KW 214.1). The 23 composites were pressed at a temperature of 170°C and at 18 MPa for 5 minutes. Pellets 24
-7 -were made of the resulting plates using a shredder. These pellets were dried again 1 before injection moulding under the conditions given above. A machine by the company 2 Battenfeld, Bad Oeynhausen, Germany (type: UNILOG 4000) was used for injection 3 moulding. The temperatures in the screw were set to 170°C, 175°C and 180°C; the 4 temperature in the injector was set to 180°C. A dwell pressure of 10 MPa was used for 5 all composites except for the composite with a fibre proportion of 40% for which a 6 pressure of 12 MPa was used. 7 8
Mechanical testing 9
All mechanical tests took place at 50% relative humidity and 23 °C. The specimens had 10 been conditioned under the same circumstances for at least 24 hours before testing. The 11 cross sectional area of each specimen had been measured with a gauge at 3 locations 12 within the testing area before testing. The impact strength of Cordenka reinforced PLA increases significantly and reaches a 20 maximum value of 72 kJ/m 2 at a fibre-mass-ratio of 30% which is approximately 4.5 21 times higher than the value for pure PLA. A comparison of the rates of improvement 22 which can be reached using different types of fibres to reinforce PLA can be found in 23   table 2.  24 As jute reinforcement, the use of flax fibres leads to a decrease of impact strength [11] . 1 Kenaf can also improve the impact properties of PLA but a clear improvement can only 2 be reached by the use of aliphatic copolymers [10] . In a publication by Ganster MPa [13] . Nevertheless, the relative improvement caused by the reinforcement fibres 7 can be compared (table 2). The best improvements have been reached using jute fibres 8 [11] and kenaf fibres [9] . The Cordenka fibres in this work caused an increase in tensile 9 strength of 30%. 
